This paper revises traditional phenomenological approaches to the application of Vlasov equation to describe the dissipative systems In this way, a wide range of the statistical physics problems, the plasma physics, the astrophysics, the high-energy physics, the controlled fusion using the original Vlasov equation can be revised.
Introduction
As of today, the Vlasov equation [1, 2] to describe a wide class of the interactive particle systems is used. Such systems examples are found in the statistical physics [3] [4] [5] [6] , the plasma physics, the thermonuclear fusion problems [7] [8] [9] [10] [11] , the accelerator physics [12] [13] [14] , the astrophysics [15] [16] [17] [18] [19] [20] and the condensed matter physics [21] [22] [23] . There are the large numbers of the articles which the numerical solution of the Vlasov, Vlasov-Poisson and Vlasov-Maxwell equations are devoted. Here are a few of them [24] [25] [26] [27] [28] [29] .
Usually the phenomenologically modified Vlasov equations for the dissipative systems are used [30, 31] . As a rule, the right-hand equation side by the semi-phenomenological way is changed. For example, the paper [30] considers the Enskog-Vlasov equation for studying the phase transitions. The right-hand side of the Enskog-Vlasov equation contains the collision integral phenomenologically introduced. It is possible to explain the number of phenomena by using the Enskog-Vlasov equation. This phenomena are not possible explain with using the classical Vlasov equation. In [31] , for the particular case of the Enskog-Vlasov equation, the Htheorem is proved. Also in [31] , a comparison of the results of numerical simulation of fluid flow with experimental results is considered. The disadvantage of the Enskog-Vlasov equation is its semi-phenomenological nature and the need to specifically select the collision integral on the right-hand side of the equation.
Changes to the Vlasov equation by introducing the collision integral into the right-hand side contradict the A.A. Vlasov idea on the description of a collisionless particle system [1, 2] . The problem of inaccurate description of dissipative systems using the classical Vlasov equation consists in the incorrect form of using this equation. In [32] , we showed that there is a difference 
In the particular case, at
3) goes into the classical Vlasov equation (i.1). In [32] we considered the «new» modified Vlasov equation A natural question arises: «How well does the equation (i.4) describes dissipative systems»? The answer to this question is the subject of the given paper.
In this paper, we consider several types of the dissipative systems model, for which we obtain the exact solutions of the equation (i.3), (i.4). Next, we perform a simulation of the dissipative systems by numerically solving the motion equations. According to the obtained data, we construct the distribution functions         1  2  3 , , , The paper has the following structure. In §1, three types of the dissipative systems are considered. For these systems, the exact solutions of the equation (i.1), (i.4) are constructed by the characteristics, and their properties are also considered. In §2, a numerical simulation of a system of 23 2 particles is performed. Numerical integration of the motion equations is performed on the massively parallel computing architecture of GPU graphics processors. Using a number of statistical criteria, in §2, a test of hypotheses is made regarding the agreement of the simulation data with the exact solutions of the equations (i.4) and (i.1). Section 3 contains a discussion of the data obtained from a numerical experiment, comparing them with exact solutions of the equations (i.1) and (i.4). In conclusion, the main results and conclusions of the paper are presented.
§1 Exact solutions
The infinite Vlasov equation chain can be written in a compact form [1, 2, 32] : 
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Where the function
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Nt corresponds to the number of particles. The average values of the kinematic variables are determined by the ratios 
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In the case 2 n  , the generalized Boltzmann We show that when considering dissipative systems, it is necessary to use the modified (original) Vlasov equation (i.4) and the equation (1.7) and not the classical Vlasov equation (i.1) and the equation (1.8). We will check this statement numerically and analytically. We consider a model set of dissipative systems, for which we will find exact and numerical solutions. We will seek solutions by directly integrating the motion equations. We substitute the obtained solutions into the equations (1.7) -(1.8) and verify their implementation. 
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According to (1.9)-(1.12) and (i.2), the function
v x v t in the equation (1.13) is as follows: , , 0 C C C  , where  is some function [42] . Let us find the solutions (1.17) for the 1-3 cases from (1.16) (see Appendix) 2  2  2  2  2 , , , 
,. 
Remark 4
Let us consider the solution symmetry properties ( , we obtain ,, S S S can be compared with solutions obtained by numerical integration of the motion equations (1.9) -(1.12).
Q t f x v t Q x v t dxdv dx f x v t vdv m
In both cases, it is possible to estimate which of the equations (1.7) or (1.8) best describes dissipative systems.
Numerical integrating of the motion equations (1.9) -(1.12) was performed by the Verlet method [33] . Systems consisting of 23 2 N  particles were considered. The calculations were performed on the massively parallel GPU architecture using NVIDIA CUDA technology.
To assess the reliability of the results, statistical analysis of the data was carried out. In this system, the particles move in the harmonic oscillator potential and do not experience the dissipative forces action. Based on the motion equation (1.9), the value v is not explicitly dependent on v , therefore, according to Remark 2, the numerical values Q have normal distributions (see Fig. 1 left) Q in the plane XOV , obtained by numerical simulation. Fig. 2 shows good agreement between the theoretical prediction and numerical simulation.
As a result, in the case mv kx  , there are no dissipations ( 2 0 Q  ) in the system, and 2 .
H const
 Such a system is described by the classical Vlasov equation (i.1), and the corresponding equation (1.8). Note that the first integral (A.1) corresponds to the total energy of the harmonic oscillator. We obtain the second integral: 
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